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In the Claims: 

Amended claims 1 and 13: 

1 . A delay circuit comprising: 

a plurality of current mirror current sources, with each current mirror 
current source having an enable input, having an input for receiving an 
input signal and having a constant current output for providing a constant 
current responsive to the input signal; 

a plurality of current mirror current drains, with each current mirror 
current drain having an enable input, having an input for receiving the 
input signal, and having a constant drain output for providing a constant 
current responsive to the input signal; 

a programmable delay control circuit having a plurality of enable 
signals, each signal connected to a current mirror current source and 
current mirror current drain such that the programmable delay control 
circuit selectively enables a pair of current mirror current source and drain; 

a fixed capacitor having a first plate and a second plate, the first 
plate of the capacitor connected to the constant current outputs of the 
plurality of current mirror current sources and to the constant drain outputs 
of the plurality of current drains, the second plate connected to a voltage 
reference, with each current mirror current source having a current path 
between a corresponding enable signal of said programmable delay 
control circuit and the first plate of said capacitor and with, each current 
mirror current drain having a current path between the corresponding 
enable signal of said programmable delay control circuit and the first plate 
of said capacitor; and 

an output stage having an input connected to the first plate of the 
capacitor and having an output for providing an output responsive to the 
voltage on the capacitor; 

wherein a delay on the rising edge of the input signal is adjustable 
by the programmable delay control circuit selectively enabling the enable 
signal of one or more of the plurality of current mirror current sources to 



change an overall current source current provided by the plurality of 
current mirror current sources to the first plate of the capacitor, and 

wherein a delay on the falling edge of the input signal is adjustable 
by the programmable delay control circuit selectively enabling the enable 
signal of one or more of the plurality of current mirror current drains to 
change an overall current drain current provided by the plurality of current 
mirror current drains to the first plate of the capacitor. 

13. A delay circuit comprising: 

a plurality of current mirror current elements, with each current mirror 
current element having an enable input, having an input for receiving an input 
signal and having a constant current output for providing a constant current 
responsive to the input signal; 

a programmable delay control circuit having a plurality of enable signals, 
each enable signal connected to the plurality of current mirror current elements 
so as to selectively enable a current mirror current element of the plurality of 
current mirror current elements; 

a fixed capacitor having a first plate and a second plate, the first plate of 
the capacitor connected to the constant current outputs of the plurality of current 
mirror current elements, the second plate connected to a voltage reference, with 
each current mirror current element having a current path between a 
corresponding enable signal of said programmable delay and control circuit and 
the first plate of said capacitor; and 

an output stage having an input connected to the first plate of the 
capacitor and having an output for providing an output responsive to the voltage 
on the capacitor; [,] 

wherein a delay on an active edge of the input signal is adjustable by the 
programmable delay control circuit selectively enabling the enable signal of one 
or more of the plurality of current mirror current elements to change an overall 
current provided by the plurality of current mirror current elements to the first 
plate of the capacitor. 



Please add the following new claims, 

16, A delay circuit comprising: 

a current-mirror current source having an enable input, an input for 
receiving an input signal, and a constant-current output for providing a constant 
current responsive to the input signal; 

a current-mirror current drain having an enable input, an input for receiving 
the input signal, and a constant drain output for providing a constant current 
responsive to the input signal; 

a programmable delay-control circuit operable to generate an enable 
si gnal on an enable output that is coupled to the current-mirror current source 
and the current-mirror current drain such that the programmable delay-control 
circuit selectively enables the current-mirror current source and the current-mirror 
current drain; 

a fixed capacitor having a first plate and a second plate, the first plate of 
the capacitor connected to the constant current output of the current-mirror 
current source and to the constant drain output of the current drain, the second 
plate connected to a voltage reference, the current-mirror current source having 
a current path between the enable output and the first plate of said capacitor and 
the current-mirror current drain having a current path between the enable output 
and the first plate of said capacitor; and 

an output stage having an input connected to the first plate of the 
capacitor a nd havin g an output for providing an output signal responsive to the 
volta ge on the capacitor; 

wherein a delay on the rising edge of the input signal is adjustable by the 
programmable delay-control circuit selectively enabling the enable signal to 
change an overall current source current provided to the first plate of the 
capacitor, and 

wherein a delay on the falling edge of the input signal is adjustable by the 
programmable delay-control circuit selectively enabling the enable signal to 
change an overall current drain current provided to the first plate of the capacitor. 
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17. A de la y circuit comprising: 

a first input transistor having a control element for receiving an input 
si gnal, and having a current path with a first end connected to a voltage source 
and a second end: 

a second input transistor having a control element for receiving the input 
signal, and having a current path with a first end and a second end connected to 
a voltage reference; 

a first bias transistor having a current path with a first end connected to 
the voltage source, having second end, and having a control element, wherein 
the second end is connected to the control element and to the second end of the 
current path of the first input transistor; 

a resistor having a first end connected to the second end of said first bias 
transistor and having a second end; 

a second bias transistor having a current path from the second end of said 
resistor to the voltage reference, and having a control element connected to the 
second end of said resistor and to the first end of the current path of said second 
input transistor: 

a capacitor having a first plate and having a second plate connected to the 
voltage reference; 

an output stage having an input connected to the first plate of said 
capacitor and having an output; 

a programmable delay-control circuit having one or more enable outputs; 

one or more constant-current sources each having a source current path 
between a corresponding enable output of said programmable delay-control 
circuit and the first plate of said capacitor, and having a bias input connected to 
the control element of said first bias transistor such that the current flowing in the 
first bias transistor is proportionately mirrored in the source current path 
responsive to the corresponding enable output and wherein a constant of 
proportionality may be chosen independently of the constant of proportionality of 
any other constant-current source; and 
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one or more constant-current drains each having a drain current path 
between a corresponding enable output of said programmable delay-control 
circuit and the first plate of said capacitor, and having a bias input connected to 
the control element of said second bias transistor such that the current flowing in 
the second bias transistor Is proportionately mirrored in the drain current path 
responsive to the corresponding enable output and wherein a constant of 
proportionality may be chosen independently of the constant of proportionality of 
any other constant-current drain. 

18. A delay circuit comprising: 

one or more current-mirror current elements each having an enable input, 
an input fo r receivin g an input signal, and a constant-current output for providing 
a constant current responsive to the input signal; 

a programmable delay control circuit operable to generate one or more 
enable signals, each enable signal connected to a respective one of the one or 
more current-mirror current elements so as to selectively enable the respective 
current-mirror current element; 

a fixed capacitor having a first plate and a second plate, the first plate of 
the capacitor connected to the constant-current outputs of the one or more 
current-mirror current elements, the second plate connected to a voltage 
reference, each current-mirror current element having a current path between a 
respective one of the one or more enable signals and the first plate of said 
capacitor; and 

an output stage having an input connected to the first plate of the 
capacitor and having an output for providing an output signal responsive to the 
voltage on the capacitor; 

wherein a delay on an active edge of the input signal is adjustable by the 
programmable delay control circuit selectively enabling the one or more enable 
signals to change an overall current provided by the one or more current-mirror 
current elements to the first plate of the capacitor. 
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19. A delay circuit, comprising: 
a energy-storage element: 

a current circuit coupled to the energy-storage element and operable to receive 
an input signal having first and second levels, to source a first constant current to the 
energy-storage element in response to the input signal having the first level, and to sink 
a second constant current from the energy-storage element in response to the input 
signal having the second level; and 

an output circuit coupled to the ene rg y-storage element and operable to generate 
a delayed signal. 

20. The delay circuit of claim 1 9 wherein the energy-storage element 
comprises a capacitor. 

21 . The delay circuit of claim 1 9, further comprising: 

a control circuit coupled to the current circuit and operable to generate an enable 
signal: and 

wherein the current circuit comprises a current stage operable to source a third 
constant current to the energy-storage element in response to the enable signal and in 
response to the input signal having the first level, and operable to sink a fourth constant 
current from the energy-storage element in response to the enable signal and in 
response to the input signal having the second level, 

22. The delay circuit of claim 1 9, further comprising: 

a control circuit coupled to the current circuit and operable to generate an enable 
signal: and 

wherein the current circuit comprises a current stage operable to source a third 
constant current to the energy-storage element in response to the enable signal and in 
response to the input signal having the first level, and operable to sink a fourth constant 
current from the energy-storage element in response to the enable signal and in 
response to the input signal having the second level, the third and fourth constant 
currents less than or equal to the first and second constant currents, respectively. 
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23. The delay circuit of claim 19, further comprising: 

a control circu it cou pled to the current circuit and operable to generate enable 
signals; and 

wherein the current circuit comprises current stages each operable to source a 
respective third constant current to the energy-storage element in response to a 
respective one of the enable signals and in response to the input signal having the first 
level, and operable to sink a respective fourth constant current from the energy-storage 
element in response to the respective one of the enable signals and in response to the 
input si gnal having the second level. 

24. The de la y circuit of claim 19, further comprising: 

a control circuit coupled to the current circuit and operable to generate enable 
signals; and 

wherein the current circuit comprises current stages each operable to source a 
respective third constant current to the energy-storage element in response to a 
respective one of the enable signals and in response to the input signal having the first 
level, and operable to sink a respective fourth constant current from the energy-storage 
element in response to the respective one of the enable signals and in response to the 
input signal having the second level, a sum of the respective third constant currents 
being less than or equal to the first constant current and a sum of the respective fourth 
constant currents being less than or equal to the second constant current. 

25. The delay circuit of claim 1 9 wherein the first constant current equals the 
second constant current. 

26. The delay circuit of claim 19 wherein the first and second levels 
respectively comprise a logic high and a logic low level. 

2L The delay circuit of claim 19 wherein the output circuit comprises an 

inverter having an output node and having an input node coupled to the energy-storag e 
element, the inverter operable to generate the delayed signal on the output node. 
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28. The delay circuit of claim 19 wherein the output circuit comprises: 

a first inverter having an output node and having an input node coupled to the 
energy-storage element; and 

a second inverter having an output node and having an input node coupled to the 
output node of the first inverter, the second inverter operable to generate the delayed 
signal on the output node of the second inverter. 

29. A delay circuit, comprising: 
a energy-storage element; 

a control circuit operable to generate enable signals; 

a current circuit coupled to the energy-storage element and to the control circuit 
and operable to receive an input signal having first and second levels, the current circuit 
including current stages that are each o p erable to source a respective first constant 
current to the energy-storage element in response to the input signal having the first 
level and in response to a respective one of the enable signals and operable to sink a 
respective second constant current from the energy-storage element in response to the 
input signal having the second level and in response to the respective one of the enable 
signals; and 

an output circuit coupled to the energy-storage element and operable to generate 
a delayed signal. 

30. The delay circuit of claim 29 wherein the current circuit comprises: 

a current generator operable to generate a third constant current in response to 
the input s i gnal having the first level and to generate a fourth constant current in 
response to the input signal having the second level; and 

wherein each current stage is operable to mirror the third constant current in 
response to the input signal having the first level and to mirror the fourth constant 
current in response to the input signal having the second level. 

31 . The delay circuit of claim 29 wherein the current circuit comprises: 
a current generator operable to generate a third constant current: and 
wherein each current stage is operable to mirror the third constant current. 
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32. A method, comprising: 

dela ying a first edge of an input signal by charging an energy-storage element 
with a first constant current in response to the input signal transitioning from a first level 
to a second level; and 

delaying a second edge of the input signal by discharging the energy-storag e 
element with a second constant current in response to the input signal transitioning from 
the second level to the first level. 

33. The method of claim 32 wherein the first constant current equals the 
second constant current. 

34. The method of claim 32, further comprising: 
wherein the energy-storage element comprises a capacitor; 
generating a delayed signal having a third level when a voltage across the 

capacitor is less than a predetermined level; and 

generating the delayed signal having a fourth level when the voltage across the 
capacitor is greater than the predetermined level. 

35. The method of claim 32, further comprising: 
wherein the energy-storage element comprises a capacitor; 

generating a delayed signal having the first level when a voltage across the 
capacitor is less than a predetermined level; and 

generating the delay ed sig nal having the second level when the voltage across 
the capacitor is greater than the predetermined level. 

REMARKS 

Claims 1-35 are pending in this broadening reissue application. 

The Applicants have amended claims 1 and 13 to correct typographical errors, 
and have added new claims 16 - 32 to broaden the scope of protection to their 
invention. 

The Applicants have added no new matter to the reissue application. 
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In light of the foregoing, original claims 2-12 and 14 - 15 as issued, claims 1 
and 13 as amended, and new claims 16-35 are in condition for full allowance, and that 
action is respectfully requested. 

If the Examiner believes that a phone interview would be helpful, he is 
respectfully requested to contact the Applicants' attorney, Bryan Santarelli, at 
(425) 455-5575. 

DATED this 10^^ day of August 2001. 

Respectfully submitted, 

GRAYBEAL JACKSON HALEY LLP 




A.^anfere 
torney for Applicants 
^Registration No. 37,560 
155-108th Avenue N.E., Ste 350 
Bellevue, WA 98004-5901 
(425) 455-5575 

Enclosures 
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